Penetration of antimicrobials into tissue culture cells and leucocytes.
When exposed to HeLa cells in tissue culture for 72 hr., antimicrobials could be categorised into three groups characterised by cell associated concentrations much lower (ampicillin, cephalexin, cloxacillin, flucloxacillin, streptomycin and trimethoprim, all 14% or less), much higher (tetracycline and polymyxins) or approximating to those extracellularly (erythromycin, lincomycin, fusidic acid and gentamicin). For kanamycin, neomycin and sulphonamides, cell associated levels were between 24 and 47% and for penicillin G and cephaloridine were 66% of those extracellularly. With mouse peritoneal macrophages and human peripheral blood leucocytes cell associated levels for representative antibiotics were all lower after 3 hr. exposure than in the tissue culture cells. However, studies on the rate of release of cell associated antibiotic and of the effects of surface active agents indicated that the differences between cell types were due to loss of cell association during washing procedures to remove extracellular antibiotic. The effects of bactericidal antibiotics on survival of bacteria phagocytosed by mouse macrophages suggested that the cell association observed in tissue culture cells represented true intracellular penetration rather than mere binding to the cell surface. Within families of antibiotics, alterations to the molecule change cell penetration and the variations observed can not be explained merely in terms of simple diffusion, molecular size, dissociation constants, lipid solubility or protein binding.